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150 IOWA ACADEMY OF SCIE~CE [VoL. XUI 
ionization chamber which was placed directly above the artery. An 
average circulation time between these two points in the vascular 
system was determined for the dogs under normal standard condi-
tions just prior to a regular time of feeding and again at various 
periods during the digestive cycle after various types of meals. 
It was found that the circulation time at the "height" of digestion 
(as evidenced by the maximum pulse rate for a given test and by 
actual determination of the maximum volume rate of blood flow by 
a modified Rein thermo-stromuhr method) was decreased twenty-
five to thirty per cent and that the decreases in the circulation time 
were coincident with proportionate increases in the volume rate of 
flow of the blood through the femoral artery. 
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THE EFFECTS OF SOME PHYSICAL AXD CHEMICAL 
FACTORS IN THE CIRCULATION TIME OF 
THE BLOOD IN DOGS 
E. C. McCRACKl<'.N 
After the determination 1 of an average circulation time of the 
blood between the jugular vein and the femoral artery in a clog, 
the effect of such factors as exercise, fasting, high-temperature and 
low-temperature environments, ether and sodium amytal anesthe-
sias; the intravenous injection of such drugs as histamine. nicotine, 
adrenalin, cobefrin, thyroxin, pituitrin, pitressin, and pitocin was 
studied. It was found that the average normal circulation time of 
blood in a dog is independent of such factors as age and size but 
is closely related to the pulse rate, the number of heart beats per 
circulation time being 13 to 16. The physiological mechanism of the 
clog maintains this ratio constant when the circulation time is 
changed under the influence of a normal physical factor but is 
unable to maintain the ratio constant after the administration of a 
drug or when under the influence of an anesthetic. The range of 
possible circulation times is large. In a typical case, the average 
normal circulation time was 16.5 seconds; the shortest circulation 
time was 8.5 seconds obtained under light surgical ether anesthesia 
conditions, and the longest circulation time was approximately 120 
1 Method described in another paper presented at this meeting. 
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seconds obtained 90 seconds after the injection of pituitrin or 
pitressin. 
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AN INEXPENSIVE DIRECT CURRENT AMPLIFIER 
R. D. HUNTOON 
In an attempt to increase the stable sensitivity of the direct cur-
rent amplifier designed by Voorhis, it developed that the commer-
cial tube, type 2A6, is particularly suited to such work. A single 
2A6 in a circuit similar to that of Sallu gave a sensitivity of 
3xl0-3 arnps.jmm. with a galvanometer of sensitivity, 10-8 amps./ 
mm. An arrangement with a portable microammeter and an 
a.c. power supply resulted in a useful portable high impedance 
galvanometer with a sensitivity of 10-11 amps.jmm. 
The circuit is discussed and methods of balancing explained. It 
is shown that adjustments are not critical and the amplifier ts 
sufficiently stable. 
DEPART;\IENT OF PHYSICS, 
STATE UNIVERSITY oF IowA, 
IowA CrTY, IowA. 
A FURTHER STUDY OF COLOR DISCRil\IINATION OF 
COLOR-BLIND SUBJECTS 
A. A. BEm:DrcT 
Thirty-two markedly color-blind subjects were given the Ishi-
hara, Holmgren, and N age! tests of color vision. In addition, each 
was given a test series of forty-two pairs of spectral colors at 
equal and known relatively unequal intensities by means of a spec-
trometer and spectrophotometer. 
Of the total of 1344 matchings of pure spectral colors. 44 or 33 
per cent were matched with the wave length near the complement 
of the standard presented. 35 out of the 44, or 79.2 per 
cent of the confusions occurred with the long wave lengths used 
as the standard, although 8 of the 14 standard bands were of the 
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